Appendicitis is the commonest abdominal emergency and it has been estimated that nearly one in ten of the population have had their appendixes removed. Diverticular disease is the commonest pathological condition of the large bowel, possibly affecting half of the population over the age of 60 years.
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Changes on urbanization and westernization I n developing countries appendicitis is much more prevalent in urban than in rural communities and in the upper rather than in the lower socio-economic groups.
So evident is this in East Africa that it has frequently been said that only those who speak English develop appendicitis. Hallilay (1924) cited many examples of the rare incidence of appendicitis in Indians with the exception of members of the upper classes who had adopted many Western customs. Similar experience has been recorded from other areas and these have been fully substantiated by regular reports giving particulars of this and other diseases sent to me from over 150 hospitals in developing countries.
Diverticular disease is appearing in the upper socio-economic groups in countries like India and Iran, but even in large cities only occasional cases are yet seen in Africa.
Bowel cancer in India, though rare by comparison with the Western world, is more prevalent than it is in Africa where there is some evidence that thc incidence is beginning to rise in some of the larger cities.
Changes on emigration
All non-infective diseases of the large bowel are much more common in Japanese who have been born in Hawaii than amongst those living in Japan (Steminermann,
'970).
Interrelationship between the non-infective diseases o j the large bowel
The different non-infective diseases of the large bowel are closely related to onc another in their geographical distribution and in their time of emergence in different communities. They all have their highest incidence in most Wcsternized countries and their lowest among peoples living in a traditional manner. With the exception of appendicitis, which becomes common several decades before the other diseases, they appear to emerge as clinical problems at about the same time in different situations. 'These observations suggest that there may be some causative factor common to each.
Environmental dependence
The epidemiological evidence indicates that environmental rather than genetic factors must be responsible for the variations in prevalence of each of these diseases both geographically and chronologically. This poses the question 'what environment ?'.
The most important environmental factor likely to influence bowel behaviour and mucosal changes is the faecal content. This is largely dependent on the food eaten and, in the instance of the large bowel particularly, the fraction of food not digested in the small intestine. It is therefore pertinent to examine changes in diet which, in different situations, preceded, by a relatively short period, an increase in the https://www.cambridge.org/core/terms. https://doi.org/10.1079/PNS19730032
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incidence of appendicitis and, by a longer period, the appearance of the other diseases as common medical conditions.
Food changes preceding an increased preaalence in these bowel di.seases
Both in the Western world and in developing countries major food changes which preceded a rapid increase in the incidence of appendicitis in certain communities have been an increased consumption of fat, protein and sugar and a reduced intake of unabsorbable fibre.
It is therefore important to consider the effects of these dietary changes on bowel behaviour and content and then to relate these to possible pathological changes.
Changes in bowel behaviour and content related to diet
T h e relationship between dietary fibre and bowel behaviour and content has been well documented (Walker, 1947 (Walker, , 1961 Burkitt, Walker & Painter, 1972) . Diets with a high fibre content are associated with rapid intestinal transit times, 25-40 h, and large soft motions with mean stool weights often greater than 300 g/d. I n contrast, communities on low-residue diets, typified by modern foods of western Europe and Xorth America, have mean intestinal transit times greater than 70 h and which are commonly greater than 4 d. Stools are characteristically firm, small and often faceted, and mean daily stool weight is 100-150 g. Intestinal transit times and stool weights in communities on a mixed diet are between these extremes.
It has been observed that the addition of as little as z g of ccreal fibre/d to Western diets restores normal bowel function in most people, with the result that stools are firm and transit times are prolonged. This is further evidcnce that fibre is an important factor in maintaining normal bowel behaviour. There is no evidence that fat or protein significantly change bowel motility, Aries, Crowther, Drasar, Hill & Williams (1969) and Hill, Crowther, Drasar, Hawksworth, Aries & Williams (1971) have shown that Western diets are associated with bacterial flora which differ from those in traditional diets of developing countries. It was suggested that these differences could have been mainly the result of changes in fat consumption. It is equally possible that changes in dietary fibre may determine the pattern of bacterial flora since pentosans, an important component of fibre, are largely broken down by bacteria in the large bowel.
Relating disease to bowel changes resultant on jhre-depleted diets
(a) Constipation. This is an important problem in economically-developed countries. The main cause of constipation is now believed to be the lack of dietary fibre and, consequently, the most important prophylactic or therapeutic measure is the return of fibre to the diet (Avery Jones, 1972) .
(b) Appendicitis. This is believed to result from obstruction of the lumen of the appendix either by a concretion of firm faeces (faecalith) or by muscular contraction; both these are the result of fibre-depleted faeces (Short, 1920; Burkitt, 1971a) .
Changes in the faecal flora may also be an important factor (Cleave, Campbell & Painter, 1969) .
(c) Diverticular disease. This is now widely accepted as being the direct result of a low-residue diet. When unnaturally strong muscle contractions try to propel the firm faecal masses along the colon pressures are built up within its lumen. These pressures blow out the diverticula (Painter, 1964 (Painter, , 1970 . Unfortunately it was formerly believed that a high-roughage diet irritated the colon and consequently a low-fibre diet was prescribed for the treatment of this condition. Now that a lowfibre diet is known to be the cause of the disease, a high-fibre diet is becoming the standard treatment.
(d) Tumoum. Benign and malignant tumours probably result from the same or similar causes (Morson & Bussey, 1970) . It is believed that the faecal bacteria which are characteristic of communities having a high risk of developing bowel cancer degrade bile salts or other faecal constituents and form potential carcinogens Epidemiological associations between non-infective diseases of the bowel and some other diseases Not only are the non-infective diseases of the bowel related to one another, but they are also associated with certain other diseases which are similarly characteristic of modern Western civilization. These include venous disorders such as varicose veins, deep-vein thrombosis and haemorrhoids, which have been attributed to unnaturally increased intra-abdominal pressures caused by straining at firm stools (Burkitt, 1972) .
Other non-infective diseases include those related to changes in small-bowel absorption with consequent derangement of cholesterol and bile-acid metabolism. The most important of these are cholesterol gallstones and ischaemic heart disease which will be discussed in the next paper,
Conclusioizs
There is good evidence that a fibre-deficient diet plays an important causative role in some common and serious diseases. Restoring fibre to the diet would go far in counteracting the possible ill-effects of constipation outlined above. Since it has been shown that the passage of meals of wholemeal bread through both the small and large bowel is considerably quicker than those composed of white bread (McCance, Prior & Widdowson, 1953) , an increased consuniption of bread of a high extraction rate would seem a good and perhaps the best way of rcstoring some degree of normality to bowel behaviour in affluent communities. An alternative or Vol. 32 Fibye in human nutrition I49 additional approach would he the supplementation of our food with 1-4 dessertspoonfuls of unprocessed hran/d.
